Summary. Haemophilia, one of the oldest known genetic disorders, imposes varying degrees of disability on those affected. A survey of 137 haemophiliacs, seventy-eight adults and fifty-nine children, in the north of England was conducted to discover the extent of social, educational and employment problems created by the disease, while investigation of sixty-nine mothers of patients provided information on its impact on family life.
Introduction
Fitness, employed in a genetic context, is essentially defined in terms of survival and reproduction, since it relates to the advantages or disadvantages with which a gene endows its carrier which, in turn, determines in theory the frequency of the gene in the population. Deleterious genes, however, present modern society with a far wider range of problems than mere survival and reproduction imply, problems not only of treatment, often expensive and long continued, but also of day-to-day care and maintenance. Moreover, the changing patterns of sickness and death are giving genetic diseases increasing importance in the community today, for there is probably an absolute, and certainly a proportional, increase in genetic morbidity and mortality. The perinatal and infant mortality rates are the lowest ever recorded, thanks to improved obstetric and paediatric care, and deaths from childhood infections and other environmental causes have been steadily reduced. At the same time, many babies with genetic defects who in former days would have died young are now, thanks to modern knowledge and treatment, surviving the early years of life: their defects impose various degrees of disability on them, and they are placing an increasing burden on the health and welfare services of the country.
The disablements accompanying haemophilia, the commonest and oldest known hereditary bleeding disorder, vary in degree according to its severity (Kerr, 1965) . In addition to the ensuing medical problems, the disablements give rise to a number of personal problems-emotional, social and economic in nature. The extent of these problems in some other countries has been well analysed, e.g. in Sweden by Ramgren and his co-workers (e.g. Ramgren, 1962) , in France by Pavlovsky & Favre-Gilly (1957) . In Britain, there have been few such studies (Dormandy, Britten, Biggs & Spooner, 1965; Bronks & Blackburn, 1968; Ingram, 1965) .
This survey was therefore undertaken to inquire into the difficulties of haemophiliacs in the north of England, to discover which problems were of the greatest concern to the patients and their families. It aimed to cover education and employment, family life, housing and participation in social activities; in short to answer the question, 'What does it mean to be a haemophiliac?'.
Method
The survey depended on interview. First a questionnaire was drawn up covering the topics of inquiry, and for each family this was completed during one or more visits. At these, full family histories were obtained as well as the social information.
Ascertainment was from multiple sources. A first list of sixty-seven patients registered in 1965 was obtained from the Haemophilia Reference Centre, Royal Victoria Infirmary, Newcastle upon Tyne, the main centre for the region. From this were subtracted those who had died or who had left the region, and to it were added new patients registered since 1965. Letters to pathologists and paediatricians in the region elicited further cases, and during the survey several families were found in which there were other affected males besides the one or two members already registered as haemophiliacs. Ascertainment of the severe haemophiliacs is reasonably complete because from an early age they are known as patients at hospitals and treatment centres. But for the mildly affected patients there may well be under-ascertainment, and to the extent of this there is no clue. Undoubtedly a number of such mild cases go through life without experiencing any incident that leads to diagnosis, whilst others are not detected until adulthood; some affected use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0021932000007689 Downloaded from https://www.cambridge.org/core. IP address: 54.191.40.80, on 14 Jul 2017 at 12:44:59, subject to the Cambridge Core terms of infants also have probably not yet been identified. Altogether in this regional population of 1,561,071 males, 137 haemophiliacs were traced on 1st September 1968 (Text- fig. 1 ). This minimum figure represents a proportion of 1 in 11,390, which corresponds closely with the proportion of 1 in 12,000 estimated by Biggs & Macfarlane (1966) . In the rudimentary state of the genetic service in this region, it is not yet possible to classify the cases, either by type or severity, from analyses of relevant factor levels as was done by Ahlberg (1965) in Sweden, classifying as 'severe' those cases in which Factor VIII or IX is less than 1 % of normal, 'moderate' those in which it is 1-5% and 'mild' 5-25%. Apart from the cases of Von Willebrand's disease, which were excluded from the survey by the mode of inheritance, the three families in which the disorder has been identified as haemophilia B have been combined for the purpose of this analysis with the remainder, and all regarded as 'haemophilia'. The grade of severity was decided clinically as follows:
Grade A. Mild; bleeding due to trauma or dental extractions; very occasional haemarthroses; no residual joint lesions.
Grade B. Moderate; partial disability due to haemarthroses. Grade C. Severe; liable to spontaneous bleeds, internally or in muscles and joints.
The patients and their disabilities
The age distribution of all surviving haemophiliacs is shown in Text- fig. 2 . The interpretation of this table depends upon the age at diagnosis, shown in Text- fig. 3 . Most cases were diagnosed at ages between 6 months and 2 years, but some of the milder cases not until 6, 7 and 8 years, when deciduous teeth gave trouble. Three men were diagnosed at a much later age, but were very mild cases; diagnosis of one at 23 years was confirmed by the finding of low AHG levels in two of his sisters. The distribution of age at diagnosis is essentially similar in both the adult and child components of the sample. From this, it appears that the apparent diminution in numbers in the youngest age groups in Text- fig. 2 does not reflect any diminution in number of patients but rather that there are appreciable numbers in the region still to be diagnosed. Table 1 shows the grades of severity in adults and children, excluding the fourteen in the toddler group. The children have a significantly greater proportion of severely affected than adults and this again may reflect the earlier diagnosis of the more severe cases. Forty men (51%) admitted to some degree of disablement varying from very slight (i.e. movement in one joint was limited) to fairly severe Months TEXT-FIG. 3. Age at diagnosis of haemophilia.
(i.e. it was impossible to walk more than a short distance). The remainder were not affected by haemarthroses but were more prone to haemorrhage from accidental or surgical trauma. The types of haemorrhage were many and varied, some patients being subject to any type of joint or internal bleeding. Almost all the children had experienced bruising of varying degrees, and forty-one had had haematoma of the muscles; most of these had resolved in time without permanent damage, despite the difficulty of keeping children resting without some type of restrictive appliance on the affected limb, but one 10-year-old boy had fibrosis and wasting of the right calf muscles. Though two-thirds of these children had some joint involvement, it is difficult at this stage to assess whether joint damage is lasting, and the degree of disability will not be realized until adulthood, after the growing phase is over. But six boys had some limitation of movement of one or both knee joints, and it is almost certain that permanent damage had been done. The impression was gained that children with intelligent parents, who can decide quickly when hospital treatment is needed and take appropriate steps to obtain it, use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0021932000007689 are the ones most likely to reach adult life without serious disability. It was evident that many parents do not realize the value of rapid modern treatment, and dislike taking the boys to hospital except in an emergency. The joints most frequently involved (Table 2) were those subject to weightbearing and trauma. At all ages the knees are particularly susceptible (48 %), but in boys it is the arikles (34 %) and in adults the elbows (28 %) that are next most frequently affected, presumably reflecting different activities of the age groups. From Table 3 showing the types of haemorrhage, haemarthroses are the most common lesions, fifty-one men and thirty-seven boys having had one or more joints affected; twelve of the fifty-one men had no permanent damage to the joints. With modern improved treatment there should be, in the future, less crippling of haemophiliacs (Ali, Gandy, Britten & Dormandy, 1967) . Other types of haemorrhage were frequent. Already ten out of the fifty-nine children had experienced haemorrhage at other sites. Twenty-three out of seventyeight adults had had gastro-intestinal haemorrhage, either as haematemeses or melena, some having repeated attacks. Five out of seventeen of these had been operated on for bleeding peptic ulcer which had been confirmed radiologically or at operation; all had survived the operation and three were working. As regards time and place of bleeding episodes, those men who were engaged on manual labour had more traumatic bleeds at work. All who suffered from spontaneous haemorrhages said these usually happened in cycles.
Only eight adult patients had some other physical disability apart from haemophilia; two were asthmatic, three were blind in one eye, two as a result of accident, one a congenital cataract; one had epilepsy; one was myopic and one had double inguinal hernia. Secondary disabilities were found among the children also. The largest group were those with eye problems (two with myopia, three with strabismus). One 10-year-old boy had aortic stenosis, another had partial hemiplegia and mental retardation following cerebral haemorrhage as the result of an accident when a baby. The youngest child visited had suffered from haemolytic disease of the newborn and was showing signs of retarded development. These, then, are the subjects of the investigation, people who are liable at any time to succumb to a bleeding episode, which may be severe and cause permanent damage. These episodes can only be disruptive of normal living for the patient and his family. To cope with the episode, to heal the physical damage that may ensue, interferes with whatever the patient would normally be doing at the time, be it attendance at school, at work or at some social activity. It is the extent, the seriousness and the implications of this interference that is the main subject of this inquiry. But first the patient's relationship to the medical services is reported.
Services

Medical services
To the question 'Can you get rapid medical attention?', fifty-seven adults answered 'yes' without hesitation, fourteen had not required it, and the remaining seven qualified the answer in two ways-either the general practitioner liked to wait to see if the haemorrhage would settle down or 'Yes, I can get into hospital quickly, but it may be 24 hours before any treatment is started'. The latter patients lived some distance from Newcastle and were usually sent to the nearest hospital where either the most recent treatment for haemophilia (Bennett, Dormandy, Churchill, Coward, Smith & Cleghorn, 1967; Brown, Hardisty, Kosoy & Bracken, 1967) is not understood or the necessary blood products are not readily available. The younger patients and the parents of affected boys usually call their general practitioner and let him decide whether hospital treatment is necessary. The older patients are so well acquainted with their symptoms that they try to anticipate whether the bleed will settle down. With three exceptions, the parents of the children knew which treatment centre to attend. What is not yet fully realized by both the patients and family doctors alike is that any spontaneous joint or muscle bleed can now rapidly receive treatment with cryoprecipitate or fresh frozen plasma in a haemophilia unit, as soon as the supply is available there, and so the distance of this unit from Newcastle determines the speed with which treatment can start. This arre.sts the bleeding as soon as the AHG level begins to rise and so prevents the rapid swelling and severe pain which these patients would otherwise suffer. The joints return to normal more quickly and movement is restored. Many haemophiliacs in the region have an agreement with their family doctor that they telephone the appropriate ward if they feel that a bleeding episode needs immediate treatment. If transport is not available to bring them into hospital, an ambulance is sent. However, a few patients are still under the impression that they must call a general practitioner before an ambulance can be sent.
The procedure for admission to hospital following the involvement of a haemophiliac in a road accident gives cause for concern. During the survey it was found that three young haemophiliacs had died as a result of road accidents in recent years. One had bled to death from a ruptured spleen in an outlying hospital, when treatment in a specialist unit might have saved his life. It appears that the police are instructed to send all casualties to the nearest accident hospital, except the obvious head injuries. Subsequent inquiries through the Haemophilia Society regarding the treatment of road accidents in other parts of the country showed that, apart from two haemophilia centres in London which had arranged with the ambulance service to take any injured haemophiliac to the centre shown on his card, arrangements in the rest of the country were not satisfactory.
Registration
Another important finding is the number of patients, adult and children, who (a) some haemophiliacs, or the mothers of child haemophiliacs, do not understand the importance of registration; (b) in the past, some of the recognized haemophilia treatment centres have not been in a position to issue cards. Much confusion has therefore arisen and most of the unregistered children were found in such circumstances. Two mothers were concerned about the lack of these cards because they had been unable to obtain emergency services for their sons while away from home.
Dental services
For dental treatment, most attend a dental hospital. Of the adults, twentyseven attend hospital regularly, three only go when treatment is necessary and on the advice of the family doctor; eight attend private dentists; fourteen had had all teeth extracted, and the remaining twenty-six had no treatment. Of the boys, forty-two receive regular attention, the majority in hospital, and a few who are checked by a private dentist are referred to hospital for extractions or other operative procedures which might cause bleeding. Seven children do not have dental treatment and the parents did not seem to appreciate how important it is for haemophiliacs to look after their teeth. Four children under 5 years have started visiting the dentist, but the remaining ten in this age group are still too young. Most adults who attended the hospital were satisfied with the treatment they received, although two had stopped going because they complained of the treatment, and ten did not go because they had not been sent for; some at least of these may have been due to failure to notify a change of address. Another reason given for missed appointments was the desire not to lose time from work. Again, lack of regular inspection reflects lack of understanding on the part of the patient (or his parents, in the case of children) that dental conservation prevents extractions which formerly led to weeks spent in hospital while the sockets healed. Should extractions ultimately prove necessary, today modern dental techniques and pre-extraction cover have reduced the time in hospital from many weeks to a few days.
Ancillary services
As regards ancillary services, ten patients (13%) of the adults had received help from a medico-social worker or hospital almoner. Five of these had been put in touch with the Disablement Resettlement Officer, or Youth Employment Officer, to help him obtain suitable employment. One patient and his wife received help when the patient had to be flown by helicopter to Oxford for emergency treatment.
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Another severely disabled man was, at the request of the medico-social worker, assisted by the Hospital League of Friends with the payment of his Road Fund Licence after being in hospital for several months, for without the use of his car he was unable to go to work. Another Medical Social Worker had obtained clothing for a man who was ineducable and unemployable. Medical Social Workers had successfully rehoused six families with haemophilic boys in more suitable premises.
Domestic circumstances
Marital state and family composition
Against this background of difficulty and disability, the other results of the survey can be appreciated. Table 4 shows the marital state and composition of the family for the seventy-eight adult patients. All but one of the forty-three (55 %) who married had wed before they reached the age of 32 years. Three of these were divorced or separated, two mild cases, the third more disabled, all doing manual work and losing very little time from work.
The length of time of marriage varied from 1 to 33 years, the average being 12J years. Thirty-four of the married couples had produced sixty-nine children, thirty-four boys and thirty-five girls, the latter all carriers of the haemophilia gene. Eight of these couples had only one child, and in most cases had waited several years before producing it. Three couples did not intend having any children, and five others were comparatively recently married, and in three of these the wife was pregnant. From Table 4 it seems that haemophiliacs do not have large families; their mothers, however, who are carriers of the gene, apparently do (Table 5) . But the means in Table 5 may be over-estimations, for this table was compiled from the family pedigrees and so may well be biased in favour of high fertility. It refers only to the mothers of those haemophiliacs in whom a family history could be traced and omits those where the defect was due to a new mutation; the total number of haemophiliacs implied is thus greater than that included in the survey, since some of the affected have left the district and others are dead. The apparent excess of haemophiliacs over normal boys and the apparent excess of boys over girls is probably due to the sampling bias to which Haldane & Philip (1939) drew attention. These fertility data will be more fully discussed elsewhere.
A ccommodation
For most adult patients, housing was satisfactory. Of the eighteen married haemophiliacs who owned their own homes, no difficulty had been experienced in obtaining a mortgage through the Local Authority. Another nineteen lived in Council houses or flats. The remaining seven were in rented private accommodation and, of these, two families (both in the same street) were in very overcrowded accommodation, with no bathroom and a shared outside w.c.; one was a family of five, with only two rooms, so that a boy of 12 years and two younger children were all sleeping in the parents' bedroom but, in spite of this, the house was clean and very tidy. In two cases, the house was either owned or rented by the wife. Of the younger single haemophiliacs, eighteen lived with their parents and one with another relative in Council houses or flats, twelve lived in privately owned property, one in a rented private house which was also a hairdresser's shop, and one in a tied cottage. The standard of housekeeping, with only one or two exceptions, was very good. Most of the children, too, were reasonably well housed, but this was due partly to the efforts at rehousing made by the Royal Victoria Infirmary Paediatric Department for six families.
For haemophilic children, upstairs flats with steep stone stairways are unsuitable-three families had moved into ground-floor accommodation or Council use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0021932000007689 houses for this reason-and, because of traffic hazards, so are houses which open directly on to the street. Two families, who expected to be moved into better accommodation in due course, occupied pre-fabricated bungalows and were quite content with these, despite the rather dilapidated condition, because there were no stairs. One very severely affected boy had been rehoused twice, for, as a toddler, he with his three sibs lived in a basement flat consisting of two rooms, and the backyard where they played was full of rubble and broken bricks-a most unsuitable environment for a haemophilic boy. This family was first moved to an upstairs Council flat whose steep narrow staircase created enormous difficulties for a boy with calipers, crutches and a wheelchair, but subsequently the family was moved to a Council house with a ramp over the front doorstep allowing easy access for the wheelchair. Another family lived in a tied farm cottage with only three rooms, no bathroom, an outside w.c, several miles from a bus route, and with no transport of their own. The nearest hospital was about 12 miles away. The father was unemployed and, since he had never stayed long in any one job or any one area, the family was unable to get on to any Local Authority housing list.
Social class
As an index of social classification, the Registrar General's Categories were used. For the adults, the occupation of the patient (Table 6 ) was compared with that of his father. There was no significant trend, and indeed the distribution of the two generations was remarkably similar. Most of the fathers of the haemophilic children were in Social Class III; the fathers of two of the children were dead. There is a difference in the class distributions, the children's fathers being favoured by comparison with the haemophilic adults and their fathers; this difference is significant and is, perhaps, a reflection of the emphasis on technical skills now required in industry, acquisition of which is open to normal adults but not to haemophiliacs, for whom opportunity is as restricted as it was a generation ago. 
Family life
Information on the impact on family life caused by the birth of a haemophilic son was obtained from twenty-three mothers of adult haemophiliacs and fortysix mothers of affected children. For the former, advice regarding further pregnancies had been sought by only ten, always from the family doctor or the maternity and child welfare clinic (Table 7) , but thirteen had taken the decision to limit their family without outside advice. A much higher proportion (78 %) of the mothers of the children had sought advice on the risks in further pregnancies and contraceptive methods, and the practices in the two generations are clearly different (Table 8) .
In all these families, the reaction to the diagnosis was always one of horror, dismay and grave anxiety. To the mother, it was always a shock, but she came to accept the situation and in most cases adapted her life accordingly. In many families the father reacted similarly, but was never so intimately involved with the child, and three fathers appeared to be quite unconcerned about the boy. In those families where the appearance of a haemophilic boy was an isolated case, the impact was more severe. The expressions were 'disbelief, shock, distress, anxiety'. One mother wrote 'I should never wish another child to come into the world to suffer in childhood the way K . . . has. There is nothing his father and I would not do to help K . . . to enjoy life as much as a normal child'. The mothers were asked who had given, in their opinion, the most help and support. In twenty-four families it was the husband and in fourteen a grandmother; four grandmothers, who were already familiar with the condition in another relative, helped a great deal to look after the child. Nine mothers acknowledged the help of the hospital doctors, and one the school medical officer, though two mothers had to be entirely self-reliant because they had neither husband nor relatives near at hand to help. The remainder did not admit to receiving help from anyone.
The effect on the other children of the birth of a haemophiliac depended on his position in the family. If he was the eldest, the others grew up with his disability and realized that they must be careful. When there were older normal sibs, they were encouraged by the mother to care for the disabled child and make sure he was not involved in rough play. In the larger families there seemed to be a strong bond of affection between the children and the haemophiliac, his disability was accepted, but in two families the boy was difficult and caused family friction. Five haemophiliacs without sibs had had little or no child companionship in their early life. In two cases the activities of sibs had been restricted because of the haemophilic brother, but the sibs generally made friends outside the family without any difficulty. Of the twenty-three adult haemophiliacs twenty had no difficulties in making friends outside the family.
Thirty-eight of the sixty-nine families never went on holiday, either because they could not afford to go or because they were too uncertain about the health of the haemophilic boy to risk travelling any distance. Seven families managed to go camping or caravanning within short distances of home, whilst twenty-four families found holidays were unaffected by the presence of the haemophiliac.
Twenty-four mothers said they were unable to take part in activities outside the home because they did not wish to leave their sons, but forty-six were able to go out without difficulty, some taking turns with their husbands. Thirteen of the sixty-nine mothers worked after marriage before the haemophiliac was born, but only seven worked part-time after the child's arrival (the grandmother was able to care for the family during the mother's absence); seventeen mothers took full or part-time work after the boys had left school. Fourteen mothers said it was a full-time job looking after a haemophilic boy and they could not delegate the responsibility to others.
Education
The nature of the disease prevents the haemophiliac from undertaking many forms of manual labour; a good education is thus essential so that he can subsequently obtain suitable work and so lead a positive life. There is no reason why, given the necessary encouragement, haemophilia should preclude any patient, who has the intelligence, from reaching the top in any profession, provided he has the necessary opportunity. In the past, his disease denied him this. The only treatment that severely affected haemophiliacs could have for the spontaneous and repeated bleeding into joints and muscles, causing acute pain, swelling and limitation of movement of the affected limb, was rest in bed and splinting of the limb to prevent further movement and trauma. It usually took from 1 to 3 weeks for the swelling to subside, and there was frequently disorganization of the joint and contracture of the muscles which led to deformity and crippling. There was no way of relieving the sequence of events, until modern treatments were introduced (Dormandy & Madgwick, 1970) . There were also the episodes of internal bleeding, epistaxis, haematuria, melena and bleeding from accidental trauma and, moreover, several haemorrhages might occur in the course of a few months and, each time, the patient be forced to rest until the bleeding stopped. Thus, severely affected haemophilic boys could only look forward to a succession of episodes which would seriously interrupt full participation in school life.
Education, therefore, forms an important part of this investigation to discover how great was disruption of education and restriction of social activities of both the patient and his family (the mother, in particular). Patients were asked about the type of school attended, whether they received any home tuition, and the extent of any curtailment of their schooling and social activities that may have occurred.
The type of school which the adult sample, formerly, and the children's sample at present attended is shown in Table 9 . The figures in the 'boys' column set out the type of school each child of school age (forty-five) had attended or was at present attending, and exclude those under 5 years of age. Twenty-nine had been to primary and junior schools, fourteen had progressed to secondary modern schools; this number does not include one boy who had been receiving home tuition only, but is now attending school for halfdays so that he can gradually work up to full-time attendance. Two boys go to a village school, one of whom hopes to move to a secondary modern school but the other has missed so much time from school that, at the age of 12 years, he can hardly use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0021932000007689 read or write. This is, in part, due to the fact that the family moves round the country because the father has difficulty maintaining employment, so that there is also a lack of continuity of medical treatment. No boy had reached grammar school standard except one who was at boarding school at the Lord Mayor Treloar College. An older boy had failed to enter grammar school but is at present receiving instruction at an art school. Day schools for physically handicapped are attended by six boys and a further six have been taught at home in part or entirely by a Local Authority peripatetic teacher. The one child aged 11 years who was not receiving any instruction is mentally retarded; though he was supposed to go to a junior training centre when 5 years old, the parents did not like the place or the people he was associating with and kept him at home.
As regards the adults, five out of seventy-eight had not attended a primary school of any form. An appreciable number had succeeded in completing their education at normal schools, most of these were only mildly affected and usually managed quite well by avoiding competitive games and rough play. Some had been allowed to arrive at school 5 minutes late and leave early, in order to avoid the scramble and crush in cloakrooms and corridors. Six adults had attained grammar school standard after primary schools, and one of these (a severely affected patient) had been taught in hospital and at home for 2 years before passing the entrance examination. The school medical officer had played an important part in the adjustment and happiness of this boy when he did reach the grammar school; the headmaster and teachers were fully informed about the nature of the disease and the problems entailed. The interest and understanding of the staff was elicited and this, in turn, was passed on to the pupils in the form. A rota of boys was organized to push the patient around in his wheelchair and they all co-operated to make his school life as easy as possible, and this boy eventually reached university where he stayed for 1 year. Unfortunately he did not find university life and conditions as congenial as school had been, and he is now working as clerk to an accountant. The other five boys who had attended grammar schools went into various professions. Six of the adults had attended schools, either day or boarding, for the physically handicapped, where they felt unhappy and frustrated in the company of other less intelligent children. Two had been taken away by their parents and sent to ordinary schools because the standard of education was poor at the physically handicapped school. One of the adults had been sent for 2 years at the expense of the local education authority to the Lord Mayor Treloar College, Alton, a special boarding school run on comprehensive lines with grammar and technical streams, with 130 disabled boys of normal intelligence over 11 years of age. In 1965 there were thirty haemophiliacs and the rest were physically handicapped boys. All the haemophiliacs were severely affected, received treatment when necessary while tuition was given in the sick bay if the boy was too ill to attend classes (Britten, Spooner, Dormandy & Biggs, 1966 would have liked some home tuition when absent from school for any length of time. Home tuition was never continuous, but usually for a year or two, and it was never available while the patient was experiencing a short spell of absence-i.e. 2 or 3 weeks' incapacitation.
The figures, given in the table, on time lost from school, are only approximations, because many of the adults had left school so long ago that they could not easily remember how much time they had lost. Six men in Group ' C had little or no education and three admitted that they could read a little but were unable to write. One who had received no education after he was 11 years old, taught himself; he had a flair for figures, commenced work as a shop assistant and is now cashier in an important business. Some had tried normal schools, physically handicapped schools and home tuition. Comparison of the adult and child attendance records is of interest (Table 10 ). Very many of the adults had lost more than a quarter of their time from school, and only a minority no more than normal. These proportions are reversed in the present child haemophiliacs. The children's figures do not include those under the age of 5 years, the boy who does not attend school or the five who receive home tuition or are at boarding school. Nonetheless these figures are appreciably better than the figures for the adult haemophiliacs. This can be attributed to the improved medical treatment. Several severely affected boys have surprisingly good attendance records at school, because the parents take them immediately to hospital for cryoprecipitate injections when a bleed starts. Obviously proximity to a treatment centre is a great advantage and the children in the Newcastle area are now losing much less time from school than they did 3 or 4 years ago. All patients or boys' parents were asked about the proposition that a special boarding school should be provided in the south of England, associated with a haemophilia treatment centre, where severe cases could receive prompt treatment without undue interruption of their school work. An overwhelming majority of adults (fifty-six) and parents of twenty-four boys thought a special school was a good idea. Of the adults, twelve were undecided and so were parents of seventeen children, most of whom were the children under 5 years and for whom the problem of schooling had not yet been considered. Of the adults, only ten did not think it a good idea, and parents of eighteen boys were not in favour. The three main objections mentioned were that the situation was too far away for people from the north use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0021932000007689 of England; it was a mistake to mix only with people having a similar affliction; and that the home environment and moral support of the family is of vital importance to some of these boys. The parents of the children were next asked if they would like their child to go to such a school. This revealed a slightly different attitude, with twenty-two answering 'yes', twenty-two 'no' and fifteen answering 'don't know'. Eleven of the parents who answered 'yes' qualified their answer by adding that they would only be agreeable if it was absolutely necessary for the boy's well-being or only if he was a very severe case. The fifteen who were uncertain again consisted of the parents of toddlers. Two parents, who were in favour of the idea of a special school, changed their minds when they thought about their own child's future and switched to a 'no' answer. Boarding schools are not well favoured in the north of England and there is a definite prejudice among families of Social Classes III, IV and V which would account for the opposition expressed. However, three fathers were very interested in the question and one of them felt that it would help his boy to become more independent, while two others found their son becoming aggressive and difficult to discipline at home and felt a boarding school education would help. Several reasons against the special boardingschool were repeated many times by the mothers, who tend to become obsessed with the child's difficulties and then become overprotective: 'nobody can look after my son or understand him better than I can'; 'they need the love and support of the whole family'; 'I do not like boarding schools'; 'the boy should learn to mix with all kinds of people and not be segregated with a lot of other children similarly affected'. The attitudes of the majority of affected male adults was rather different from the attitude of the mothers.
Employment
It is against this background of incomplete and interrupted education that employment problems are to be placed. Of the seventy-eight adults, sixty-four had passed no examinations of any kind, two had two GCE 'A' level subjects, seven had some 'O' level subjects, and five had a trade or commerce certificate. It is not surprising, therefore, that the average age on starting work was 15^ years. This figure excludes three haemophiliacs who had never been employed, all members of the same family; two of the younger ones were also asthmatic and their uncle was practically illiterate. The first jobs obtained by these men had been various, and forty-six of the seventy-eight received no special training; twenty became apprenticed to a trade, nine went on to further education at commercial school or evening classes and eventually seventeen were referred by the Disablement Resettlement Officer to Government Training Centres or Remploy. The types of first employment are shown in Table 11 the assistance of a relative; one was assisted by his family doctor; eleven went to and were placed by the Labour Exchange.
As regards present occupation, those in sedentary occupations, including all clerks and administrative workers, comprise the largest category (20%). A surprising number (17%) were engaged on manual work of some kind; three were employed by the National Coal Board as blacksmith, horse keeper (pit ponies), and a surface labourer; there was one builder's labourer, three sheet-metal workers and one Army motor mechanic. These were all mildly affected haemophiliacs, but all were liable to trauma unless they exercised extreme care. One of the six skilled workers was a joiner, with quite severe disabilities; he was working with a building firm and is obviously a good craftsman who enjoys his work. There were three electrical engineers, one car body paint sprayer and one tailor's cutter. The professional group included a chartered accountant and a teacher, the unskilled workers included two telephonists, one publican, one milk roundsman and one shop assistant. Most of the older men had kept their jobs for many years, but the younger ones had had many changes of employment. They frequently had to leave a job because of repeated absences from work, and thirty-two (50%) had changed jobs because of ill-health. Eighteen wanted to improve on the jobs they already had; eleven had left because they disliked the job, and fifteen because at some stage they were made redundant and had to seek other employment. But, altogether, only a quarter had had steady occupations throughout their working period, with no periods of unemployment. Fifty per cent had had short periods of use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0021932000007689 unemployment, 14% long periods (over a year) and four men had never worked, while three had retired (two prematurely).
It appeared that 50% of the men were quite happy and satisfied with the job they were doing, although they realized that the scope of work open to them was limited. Security was an important factor, and if they knew that the job would be kept open for them when they were off sick, this was of great help in reducing anxiety. The reasons expressed for dissatisfaction or dislike of a job were numerous. Frustration, lack of prospects for promotion, lack of responsibility and a poor wage were those most frequently mentioned. The ambitions of many of the men could never be realized because of inadequate education, e.g. four wished to become Business Managers, three were rejected for the Navy, two would have liked to have been top motor mechanics and one expressed the wish to have become a surgeon. Time lost from work over the last 3 years was difficult to assess because memories are short and only those who had been in hospital for weeks or months were able to determine with any degree of accuracy how much sick leave they had had. Absences varied from odd days to 6 or 7 months off work over this period, though some had better records of continuous work than the average for normal workers. Table 12 suggests that men under 30 may lose more time from work than older men, and though the difference in the distributions is not significant, this accords with what the older patients themselves reported. Some of those who were severely affected had been unemployed for 2 to 3 years continuously.
Forty-six employers knew that they were engaging a haemophiliac when employing the man, but twenty-five did not know because the employee did not wish to jeopardize his chances of obtaining the job by disclosing his disability. This is one reason for the limited use of the Disabled Persons Register. The patients feel strongly that, if a job can be obtained without the assistance of the Disablement Resettlement Officer, the chances of promotion are better. If a man can get a job and prove his worth before the employer discovers he is a haemophiliac (usually through absence from work) there is little prejudice against him, but many use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0021932000007689 Downloaded from https://www.cambridge.org/core. IP address: 54.191.40.80, on 14 Jul 2017 at 12:44:59, subject to the Cambridge Core terms of employers have a preconceived idea of what the disease really implies and are afraid to employ a man with this condition. Obviously it is a nuisance to have a man on the payroll who is repeatedly away from work. But it has been suggested, from this survey, that the older men have fewer acute episodes necessitating long absence from work, as they get older; they appreciate a good job and do not stay off work without good reason.
Although questions were asked as to the ways in which employer and fellow workers were or were not considerate, these did not produce a great deal of information, apart from the fact that 78 % of haemophiliacs were treated as normal individuals by both employers and fellow workers. Nine men had had their jobs kept open for them while off work through ill-health, and three mentioned particularly the security afforded to them by having their wage made up if receiving sickness benefit. Seven men had received special attention by the works first aid centre and eight had received help in practical ways from their fellow workers, e.g. when unable to lift heavy objects. There were only three complaints of inconsiderate behaviour on the part of men or employers, e.g. threat of dismissal through absence, rudeness and abuse from a fellow worker because of deformity.
As regards transport to work, thirty-two reach work by car, but some of these are given a lift by a friend or relative. The majority of the remainder travel by bus, some of these by a special factory bus. Those who use the motorized tricycles provided under the National Health service all find walking very difficult. They are unable to wait for buses because of the strain on their knees, are not agile enough to get on and off vehicles easily, fear the trauma caused by jostling crowds at rush hours, and so for them these tricycles are essential. But these tricycles were the subject of considerable adverse comment: there is no room for a passenger, so a disabled person has to get himself out of difficulty if anything goes wrong, and he always has to travel alone even on leisure outings. Secondly, the vehicles, light and with only one front wheel, are unstable in a strong wind. The steering bar is heavy to manipulate for those with stiff wrists or elbows. Although a safety belt is provided, it is debatable whether it should be used, for one man died from severe internal injuries due to pressure exerted by the belt on his abdomen. Only the latest models have car heaters, so the majority of drivers find these vehicles very cold in winter. But these criticisms are receiving attention (British Haemophilia Society, 1967) .
Employment services
Although every Labour Exchange keeps a Disabled Persons' Register, only 50 % of the patients were on it at the local Labour Exchange. Some had been on the register, but had taken their names off. Only a quarter had been helped by the local Disablement Resettlement Officer to find suitable employment, and the rest had managed to find work without his assistance. Disablement Resettlement use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0021932000007689 Officers have a difficult task. All too frequently they have little idea of what a patient is able to do, and so are dependent on direct advice on his capabilities from his medical adviser. Without this, it is not surprising that they may recommend impossible or unsatisfactory posts, or others which are far below what the patient is capable of fulfilling. It would perhaps be advisable for any haemophiliac seeking aid from the Disablement Resettlement Officer to approach his medical adviser in the first instance. A quarter had received some training from a Government Training Centre at some stage, but they had not all completed the course of training. Of these, two mentioned the fact that they were being taught a trade for which there were no vacancies in the open market, and considered it a waste of time continuing with the course. Only those men in contact with the Disablement Resettlement Officers knew about the Government Training Centres, provided by the Ministry of Labour, where courses in industrial rehabilitation are provided for those who are out of touch with working conditions following an illness, and also courses of vocational training for those who need to change their occupation. Some Local Authorities and voluntary bodies run Remploy factories as sheltered workshops where registered disabled persons can be employed. But these people are usually too severely handicapped to work under ordinary conditions, and only three men in this survey were so employed.
Financial assistance
Sixteen men had never made any monetary claim from the state for unemployment benefit or supplementary benefit (National Assistance). The remaining sixtytwo (79 %) had received these aids or sickness benefit. One man, who applied for National Assistance during a long illness, had been refused benefit because he had a little money saved in the bank.
Of the fourteen men who were unemployed, three were retired (two prematurely because of ill-health). Five individuals were entirely dependent on National Assistance, four of them were youths who had been unable to get suitable employment and therefore did not have the requisite number of insurance stamps to entitle them to unemployment benefit. The fifth man aged 39 was ineducable and unemployable. The remaining six received unemployment and supplementary benefit according to their family circumstances and need. The average weekly benefit obtained by this group of fourteen men was £6 8s.
Excluding the fourteen men who had retired or who were unemployed and one professional man (earning more than £4000 per annum), the average weekly income was £13 19s. Fifteen (23%) earned less than £10 per week, forty-nine (76%) earned between £10 and £20 per week (Text- fig. 4 ). These figures were rather better than the average earnings of all disabled persons, for Townsend (personal communication 1967) found, in his survey, that 60% had less than £10 per week and 26 % less than £20 per week: almost half his sample depended entirely on National Assistance. However, they are considerably worse off than men in use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0021932000007689 normal families, where fathers in full time work earned on average £18 16s. per week (net after deduction for income tax, national insurance contributions, trade union subscriptions, travelling to and from work) and excluding the 10% who earned £30 per week or more (Ministry of Social Security, 1967) .
Social activities of the adults
What a haemophiliac does with his leisure time can be used as an indicator to show how well or how badly he is integrated into society.
One might have thought that the church would offer some degree of help and comfort to these disabled people. Many had attended Sunday school as children; a few had been members of church youth clubs and had even met their future wives there, yet, apart from two men, one a Catholic and the other a Methodist, formal religion played no part in these men's lives and the majority never went into a church except for weddings and funerals.
As might be expected, television and radio form the basis of practically all the home entertainment for this group of people (Table 13) . Only one man, the oldest haemophiliac interviewed, who lived in a house without electricity, did not watch television. Records, mainly popular and folk music, ran a close third. Four men had learnt to play the piano, two possessed a guitar and one played the mouth organ. Only two went to concerts occasionally, but one patient, who was severely disabled, was a keen singer and a member of a concert party which toured various social clubs. Outside the home, the cinema came top of the list of entertainments, with forty-two people attending regularly. Thirteen went to the theatre occasionally-about once a year.
As regards physical exercise, the majority (fifty-seven) could walk reasonable distances when fit, but eleven were unable to walk far. Dancing was popular among the younger men, twenty-nine participating. Gardening, too, was a favourite hobby, but neither swimming nor bicycling were as popular as might be expected. A report by the Canadian Haemophilia Society (1962) stressed the importance of suitable physical exercise to strengthen muscles and joints, and advocated swimming as the best form of exercise, but at least half of the men had never learnt to swim and others said the public baths were too crowded and they were afraid of getting bumped. One man in the survey had been a Life Guard on the beach of a local seaside resort for two seasons, and he stated that he had never enjoyed better periods of health. Motoring and car maintenance was another hobby enjoyed by twelve haemophiliacs and a few mentioned fishing, bowls and golf. A general assessment revealed that about 12% of those interviewed lacked the education, ability and initiative to lead a fuller and more interesting life. 
Discussion
The investigation shows that some problems are adequately dealt with, others not. There is little cause for concern with housing which, with only two cases of poor or overcrowded accommodation, was no worse than in the general population in the region. There was no difficulty with mortgages obtained through the Local Authority. Only one man lived alone and none in lodgings in this area, compared with 5-6% who lived in lodgings in a survey taken over the country as a whole (British Haemophilia Society, 1965) . Haemophilia does not appear seriously to influence the domestic life of the patient in so far as marriage is concerned or the decision to produce a family, but it does affect family size; however, he does not have the difficulties to contend with in raising his children that his carrier sisters or mother have to face. The birth of a haemophilic child, however, markedly affects the immediate family, particularly the mother. Undoubtedly the mothers of haemophiliacs have the greatest burden to bear, and much can be done to alleviate stress by a sympathetic understanding of the problem by the family doctor, health visitor and social worker.
In recreational activities these men could do more to help themselves. Most of them engaged in little or no physical exercise, but the manual workers all looked physically fit. The new outlook on physical education for physically handicapped children could be applied with considerable advantage to all haemophiliacs for it is known that the AHG level is raised by exercise and, in particular, swimming could well be encouraged.
Comparison of the child and the adult samples shows the effect of the improved treatments; this improvement should continue since, today, supplies of cryoprecipitate are nearly always adequate at the regional transfusion centre, while some of the peripheral hospitals are now also receiving stocks. Registration at Haemophilia Centres is obviously incomplete, and the advantages that it gives make it desirable for all. An additional useful procedure is the complete recording of the haemophiliac's pedigree, such as is on file in this laboratory, so that potential carriers can be identified and any male child born into those families at risk can be watched, the condition identified at the first suspicious episode, and some idea of the severity of his condition anticipated. The position regarding emergency admission to hospital following road accidents needs to be clarified.
Demonstration of educational inadequacy is among the most serious results of the survey, for education is of vital importance to the severely affected men, and to a lesser extent to those with milder tendencies.
The distribution of children by type of school attended is perhaps less favourable than that in the Sheffield area (Bronks & Blackburn, 1968) where more children (17%) attend grammar schools and a few (6%) public schools, by comparison with 7% and 0% in the present series. There seems some room for improvement in the latter, though the two series are not exactly comparable in content. Time lost from school is similar to Dormandy's figures (Britten et ah, use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0021932000007689 1966): 35% of her children attending normal schools and 65% of the boys at day schools for the physically handicapped missed more than one-quarter time, but the boys at physically handicapped boarding schools had a slightly better record, though the present figures suggest improvement in today's children. The need for adequate education is clear and moreover should not be restricted to the propositi alone; their parents, family doctors, school teachers and employers all need advice on how to manage them and help them become integrated and useful members of society.
The findings indicate that, with care and co-operation, most haemophilic boys can be taught in the normal schools, except for (a) the child with the exceptionally poor family background, (b) the child with the low IQ who will need special training and secluded employment, and these would benefit from boarding school education. Moreover, there is the seriously affected boy of superior intelligence, who will not be able to attain his full potential with local education, for whom a special boarding school, associated with a treatment centre, may be the only satisfactory solution. The French pioneered the idea of this type of school for haemophilic children when they opened the first one at Montain (Jura) in 1958, a second near Paris in 1960 , and, in 1963 , a hostel in Savoy (Favre-Gilly et al., 1965 ; the popularity of these schools was surprising in a country which does not have a tradition of boarding schools. The response, in this survey, to the suggestion that a special boarding school might be opened in this country was also surprising. No fewer than fifty-six of the seventy-eight affected adults were in favour, and, though it might mean segregation with many other people similarly affected, it was felt that the advantages to be gained from 2 or 3 years' tutoring, with as little interruption of studies as possible, considerably outweighed the disadvantages. This reaction to the proposal supports the view obtained in Dormandy's survey on haemophilic boys (Britten et al, 1966) . So far, the Lord Mayor Treloar College is the only boarding school in the United Kingdom which at all approaches what is desired.
For the severely affected boy who misses more than half his school time, home tuition does help, despite the disadvantages that the boy has no companionship, no competition and little opportunity for learning modern languages and science. For example, a severely affected youth from the Midlands, not included in the survey, had limitation of movement of both knees, elbows and the left shoulder joint, looked pale and delicate, attended a variety of schools and had 2 to 3 years' home tuition. He eventually gained two 'A' level subjects which qualified him for a university place to study General Arts. After rejection by four universities he was accepted at Newcastle, where there is a Haemophilia Centre adjacent to the university. The University Health Service arranged for him to live in a hostel adjoining the Health Department and within walking distance of the hospital and college. He attended the Haemophilia Centre for treatment on three occasions during his first term but there has been little interruption in his studies.
For some younger children, schools for the physically handicapped may be necessary at some stage. The merits of this type of school are that the staff are usually kind and considerate, the classes small enough for the children to receive individual attention, and transport to and from school provided; on the other hand, there are the disadvantages that a lot of time may be lost because of repeated haemarthroses, there is emphasis on physical care rather than academic standards which may not be good since other children attending may be mentally handicapped, and there is increased danger of trauma due to other children's calipers, crutches and wheelchairs. By the age of 11 the position should always be re-assessed.
The employment findings are equally important. Choice of employment was severely restricted by the limited education. Stability of employment was affected by the episodes of ill-health during adulthood. Due to a lack of education a surprising number of patients work as manual labourers and, although mildly affected, are particularly liable to trauma. The more intelligent men have learned to live with their disability and to avoid accidents, but the less intelligent are always in trouble and are forced repeatedly to take time off from work. A high proportion (50%) have been obliged to change their jobs because of ill-health, and the highest incidence of insecurity was among the younger age groups. The fact that the weekly wage was better than the average weekly income of disabled persons as a whole is no guide to what it could be, and it is not clear, in any case, that these figures are comparable. Certainly it seems that, with Smith (1965) , 'the problems of unemployment were often too great for the haemophiliac alone to solve. The wrong environment, anxiety, poverty and frustration through unemployment could cause acute medical crises. With careful medical and welfare care he could be restored to reasonable health again, but if he returned to an unsuitable job, this cycle of events could be repeated ad infinitum'. It is hoped that none of today's children will be classified as 'disabled persons', but with the co-operation of the medical, educational and social services they will be able to withstand the stresses of puberty, the difficulties of finding and maintaining suitable employment, and become integrated as useful members of society.
